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VLPXODWLRQVRIGHIHFWEHKDYLRURYHU WLPH'HOD\HG+\GULGH&UDFNLQJ '+& LVDPDMRU FRQFHUQZLWKLQ
UHDFWRUGHVLJQVWKDWXWLOL]H]LUFRQLXPFRPSRQHQWVDQGLVFDXVHGE\LQFUHDVHGK\GULGHFRQFHQWUDWLRQFRXSOHG
ZLWK WKH LQFUHDVHGPHFKDQLFDO VWUHVVHVDVVRFLDWHGZLWK WKHVHGHIHFWVDVZHOODV WKHKHDWLQJDQGFRROLQJ





















Figure 1. An illustration of the CANDU reactor, showing the pres-
sure tubes discussed in this paper and the fuel bundles that reside 





















Figure 2. A screenshot from the ultrasonic analysis software. Three different B-scan datasets are availa-
ble for each position and each dataset is comprised of individually focused A-scans. The backwall reflec-






3 PROPOSED METHODOLOGY 
,Q RUGHU WR IDLWKIXOO\ UHSURGXFH WKH SURFHVV XVHG E\ DQDO\VWV WKH &RPPRQ.$'6 DSSURDFK WR
































WKLV VHFWLRQ LV WR LGHQWLI\SRWHQWLDOPHDVXUH
PHQWSRLQWVDQGHVWDEOLVKNH\IHDWXUHSDUDP
HWHUYDOXHVZKHUHDUHXVHGDVLQSXWVWRWKHLQ
IHUHQFH PRGHO ,GHQWLILFDWLRQ RI WKH PRVW
OLNHO\GHSWKPHDVXUHPHQWVLVDFKLHYHGE\DS
SO\LQJDVHWRIGRPDLQUXOHVUHSUHVHQWLQJFRQ






XUHPHQW IRU HDFK SL[HO )LQDOO\ WR UHSRUW D
VLQJOH GHSWK WKH ODUJHVW GHSWK IRXQG LQ WKH
SURFHVVHGGHSWKPDSLVUHWXUQHGIURPWKHV\V
WHP 
)LJXUH  VKRZV VRPH H[DPSOH GRPDLQ
UXOHV GHILQHG ZLWKLQ WKH NQRZOHGJH EDVH
(DFKRIWKHVHUXOHVZKHQILUHGPRGLILHVWKH
FRQILGHQFH RI DQ LQGLYLGXDO HOHPHQW ZLWKLQ
Figure 4. A portion of the task subsection of the knowledge model for measuring the depth of a defect within a 
CANDU pressure tube. 
Figure 5. The inference model for used to calculate the 
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Figure 7. A typical A-scan with highlighted 
features 
Figure 6. A representation of a subset of the confidence rules defined within our knowledge model, and used 
to compute the confidence of individual features within A-scans 
SDUDPHWHU YDOXHV ZKHUH DUH UHIHUUHG WR E\ UXOHV GHILQHG ZLWKLQ WKH FRQILGHQFH PHDVXUHPHQW LQIHUHQFH
PRGHO 




















Figure 8. (a) The difference between results from the depth measurement algorithm and the ana-
O\VWV¶YHULILHGUHVXOW. (b) An enlarged region from (a), showing the region around the defined tol-
erance cutoff of 0.1 mm. 
)LJXUHEWDNHVDFORVHUORRNDWWKLVKLVWRJUDPZKHUHWKHGLIIHUHQFHVEHWZHHQWKHDXWRPDWHGV\VWHP
























YHORSLQJ WKHV\VWHPDVZHOODVD WRROXVHG WRGLVFXVV WKHGRPDLQH[SHUWLVHZLWKDQDO\VWVDQGIDFLOLWDWH
NQRZOHGJHH[FKDQJH 
Figure 9. An example of how the measurements from the ADAPT system are auditable. The analyst has the 




















6 FURTHER WORK 
:KLOHWKHLQLWLDOUHVXOWVIURPWKLVWHFKQLTXHDUHSURPLVLQJLWLVDQWLFLSDWHGWKDWDJUHDWHUDFFXUDF\FDQ
EH DFKLHYHG E\ UHYLHZLQJ WKH NQRZOHGJH EDVH ZLWK D ODUJHU UDQJH RI GRPDLQ H[SHUWV 7KH H[LVWLQJ
NQRZOHGJHEDVHKDVEHHQGHULYHGIURPWKHNQRZOHGJHRIWZRDQDO\VWVZKLFKLVDUHODWLYHO\VPDOOVDPSOH
VL]H,QWKHIXWXUHUHYLHZLQJWKLVGDWDZLWKRWKHUGRPDLQH[SHUWVZLOOHQVXUHWKDWWKHFDSWXUHGNQRZOHGJH
LVUREXVWDQGFRQWDLQVPLQLPDOVXEMHFWLYLW\ZLWKUHVSHFWWRWKHDQDO\VLVSURFHVV 
,QDGGLWLRQDVWXG\ZLOOEHFRQGXFWHGLQWRWKHFDVHVZKHUHWKLVWHFKQLTXHIDLOVWRUHSRUWDGHSWKZLWKLQ
PPRIWKHYHULILHGUHVXOW'HIHFWVZLWKGLIIHUHQWURRWFDXVHVDSSHDUGLIIHUHQWZKHQLQVSHFWHGXOWUDVRQL
FDOO\DQGVRPHFDQEHPHDVXUHGZLWKPRUHVXFFHVVWKDQRWKHUV)RUH[DPSOHLIWKHV\VWHPFDQPHDVXUHWKH
GHSWKRIDOOGHIHFWVFDXVHGE\IXHOEXQGOHYLEUDWLRQWRDQDFFXUDF\RIWKHQDGGLWLRQDOFRQILGHQFHVFDQ
EHLQWHJUDWHGLQWRWKHV\VWHPZKHQWKH\DUHPHDVXULQJDSDUWLFXODUFODVVRIGHIHFW 
 
7 CONCLUSION 
7KLVSDSHUKDVSUHVHQWHGDQRYHODSSOLFDWLRQRIWKH&RPPRQ.$'6NQRZOHGJHHQJLQHHULQJPRGHO
QDPHO\WRDSSO\DQH[SHUWV\VWHPSURFHVVWRXOWUDVRQLFPHDVXUHPHQWVZLWKLQVWUXFWXUDOFRPSRQHQWVRIQX
FOHDUSRZHUSODQWV7KHUHVXOWVSUHVHQWHGVKRZWKDWWKHWHFKQLTXHKDVSURPLVHZLWKDQDFFXUDF\DSSURDFKLQJ
ZKHQFRPSDUHGWRPHDVXUHPHQWVPDGHE\DQDO\VWV$SURJUDPRIIXWXUHZRUNKDVEHHQSURSRVHGZLWK
WKHDLPRIEHLQJDEOHWRXVHWKHV\VWHPZLWKFRQILGHQFHGXULQJSODQQHGRXWDJHV 
 
8 ACKNOWLEDGEMENTS 
7KHDXWKRUVZLVKWRWKDQN%UXFH3RZHUIRUIXQGLQJWKLVZRUN 
 
9 REFERENCES 
 
1. 07UHOLQNVL³$SSOLFDWLRQRI8OWUDVRQLF7HVWLQJ0HWKRGVIRU9ROXPHWULFDQG6XUIDFH,QVSHFWLRQRI
&$1'83UHVVXUH7XEHV´3$&1'7
3URFHHGLQJV7RURQWR 
2. %$&KHDGOH&(&ROHPDQ+/LFKW³&DQGX3KZ3UHVVXUH7XEHV7KHLU0DQXIDFWXUH,QVSHFWLRQ
DQG3URSHUWLHV´1XFOHDU7HFKQRORJ\SS 
3. $.6DKRR0'3DQGH\³$ULVNLQIRUPHGDSSURDFKWRDVVHVVPHQWRI'+&LQLWLDWLRQLQSUHVVXUH
WXEHVRI&$1'8UHDFWRUV´1XFOHDU(QJLQHHULQJDQG'HVLJQSS 
4. 99HQNDWDVXEUDPDQLDQ55HQJDVZDP\61.DYXUL.<LQ³$UHYLHZRISURFHVVIDXOWGHWHFWLRQ
DQGGLDJQRVLV3DUW,,,3URFHVVKLVWRU\EDVHGPHWKRGV´&RPSXWHUVDQG&KHPLFDO(QJLQHHULQJ
SS 
5. 5-5RELQVRQ$0F1DE'0F1DE³([SHUWV\VWHPGHYHORSPHQWIRUXVHLQWKHRUHWLFDOXOWUDVRQLF
1'7VLPXODWLRQV´WK$QQXDO5HYLHZRI3URJUHVVLQ4XDQWLWDWLYH1RQGHVWUXFWLYH(YDOXDWLRQ*UHHQ
%D\SS 
6. -&REOH35DPXKDOOL/%RQG-:+LQHV%,SDGK\D\D³$5HYLHZRI3URJQRVWLFVDQG+HDOWK
0DQDJHPHQW$SSOLFDWLRQVLQ1XFOHDU3RZHU3ODQWV´,QWHUQDWLRQDO-RXUQDORI3URJQRVWLFVDQG+HDOWK
0DQDJHPHQWSS± 
7. -:'$QGHUVRQ³7KHXVHRIH[SHUWV\VWHPVIRURSHUDWLRQVVXSSRUWLQWKH&$1'8QXFOHDUSRZHU
VXSSO\V\VWHP´8VHRIH[SHUWV\VWHPVLQQXFOHDUVDIHW\9LHQQDSS 
8. 07UHOLQNVL³,QVSHFWLRQRI&$1'85HDFWRU3UHVVXUH7XEHV8VLQJ8OWUDVRQLFV´WK:RUOG&RQIHU
HQFHRQ1RQGHVWUXFWLYH7HVWLQJ6KDQJKDL 
9. *6FKUHLEHU+$NNHUPDQV$$QMHZLHUGHQ5'H+RRJ156KDGEROW:9DQGH9HOGH%-
:LHOLQJD.QRZOHGJH(QJLQHHULQJDQG0DQDJHPHQW0,73UHVV&DPEULGJH8QLWHG6WDWHV 
